Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.113; data-to-parameter ratio = 24.6.
The asymmetric unit of the title compound, 2C 10 H 18 N + Á-HPO 4 2À Á1.5C 4 H 4 O 4 , contains two adamantan-1-aminium cations, one hydrogen phosphate anion, and one and a half molecules of fumaric acid, one of which exhibits crystallographic inversion symmetry. Each HPO 4 2À anion is hydrogen bonded, via all of its O atoms, to four NH 3 + groups of the adamantan-1-aminium cations, forming chains along [100] . These chains are, in turn, interconnected via a set of O-HÁ Á ÁO hydrogen bonds involving the fumaric acid solvent molecules, forming layers parallel to (001). Weak C-HÁ Á ÁO interactions lead to a consolidation of the three-dimensional set-up.
Related literature
For common applications of organic phosphate complexes, see: Coombs et al. (1997) ; Gani & Wilkie (1995) ; Masse et al. (1993) ; Oliver et al. (1995) ; Wang et al. (1996) . For details of graph-set motifs and theory, see: Bernstein et al. (1995) . For reference structural data, see: Kaabi et al. (2004) ; Chtioui & Jouini (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Ben Nasr Comment
Organic phosphate complexes have been widely studied due to their numerous practical and potential uses in various fields in biomolecular sciences, catalysis, fuel cell research, liquid crystal-material development and quadratic non-linear optics studies (Coombs et al., 1997; Gani & Wilkie, 1995; Masse et al., 1993; Oliver et al., 1995; Wang et al., 1996) .
Here, we report the synthesis and the crystal structure of a new hydrogen phosphate with an organic cation, (C 10 H 18 N) 2 +. HPO 4 -. 1.5(C 4 H 4 O 4 ), (I), formed by the reaction of adamantan-1-aminium fumarate with orthophosphoric acid.
Reaction of the starting materials led to a partial proton transfer from the phosphoric acid to the fumarate anions, which are found to be fully protonated in the structure of compound (I). The asymmetric unit of compound (I) contains one hydrogen phosphate anion, two adamantan-1-aminium cations and one and a half molecules of fumaric acid ( Through their O-H···O and N-H···O hydrogen bonds to the hydrogen phosphate anions and adamantan-1-aminium cations, the fumaric acid molecules give rise to two-dimensional infinite layers parallel to (001) (Fig. 3 ). Fig. 4 shows that the adamantan-1-aminium cation and monohydrogenophosphate anion chains extend along [100] at (x, 0, 0) and (x, 1/2, 1/2), while the layers cross the unit cell at c = n/2. The adamantan-1-aminium cations of parallel layers interdigitate with one another and are located in alternate pairs on either side of the layers, leading to an extended three-dimensional structure (Fig. 4) , which is further consolidated by a small number of weak C-H···O interactions (Table 1 ).
The detailed geometry of the HPO 4 2-group shows two kinds of P-O distances. The shorter ones (1.5252 (9) 
Experimental
Crystals of the title compound were prepared at room temperature by slow addition of a solution of orthophosphoric acid (3 mmol in 20 ml of water) to an alcoholic solution of adamantan-1-aminium fumarate (6 mmol in 20 ml of ethanol). The acid was added until the alcoholic solution became turbid. After filtration, the solution was allowed to slowly evaporate at room temperature over several days leading to formation of transparent prismatic crystals with suitable dimensions for single-crystal structural analysis (yield 55%). The crystals are stable for months under normal conditions of temperature and humidity. The molecular components of compound (I), showing 50% probability displacement ellipsoids and spheres of arbitrary radius for the H atoms. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

